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INEWDO I SCreEEing Coa)ls:

MONICK identification of newborns with
rrr' serious, but freatable disorders

M=Grlv diagnosis and treatment of
ENdfected infants resulting in normal
,_.—:.ngrow‘rh and development

~ = Reduction of significant human and
fiinancial costs for families and society

11/01/05 MDCH/NBS Program




Bryera rorDisoracrmes

AIE0rderiis serious
MWPiable scrreening test in the newborn
Period
' easonable cost
Effec’rlve tfreatment

* Medical facilities to confirm the
diaghosis and provide treatment

11/01/05 MDCH/NBS Program




INEWIPO) i SCreeliing bay

MGIENS'S3. 54351
: J\“ oNhifiormed consent: required

PG ment may require that the tests be performed
by The department

—* .rola’non IS @ misdemeanor
= Fee for testing
- Annual increase in fee based on the CPI

* Allows blood specimens to be used for medical
research during the retention period

* Parents can request second specimen to keep

11/01/05 MDCH/NBS Program




igan INewborn's creening
’ 0/4}/ B 1993 -. -~

— Congenifmall Adrenal
Hypenplasia(CAl)

2003

— Medium-Chain Acyl-
Coenzyme A Dehydrogenase
Deficiency (MCAD)

054 - 2004

e Calactosemia — Citrullinemia
: — Homocystinuria

— Biotinidase Deficiency — Argininosuccinic Aciduria

— Maple Syrup Urine Disease (ASA)
(MSUD) 10[0]5

> Hemoglobinopa-‘-hies = Expanded Screen Pilot
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ZHenyIKetonura

viienigan Lncidence: 1t 8,801
MewaEllor PRUIscreening

S Prevention of mental retardation
*Slireatment

-
o=

= | ifelong diet management
* Restriction of natural protein
* Use of special formula
* Use of modified low protein food products

11/01/05 MDCH/NBS Program




C ’a/' CHlT Gl =y PoTry/RolalsHi

= Mic |gan Incudence 1: 1942

: JQ‘ I%6f Screening
BPEeVent mental retardation and poor

== growth and development
Treatment
— Daily oral thyroid replacement

-
—
—
_—_'_
)=
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ZAIACTOSENdn

e AT |gan Incndence 1:41 227

: foc OiF screening

e PFompi identification and treatment to
B brevent neurological impairment and death

—J'_‘-F

*Sreatment

— Immediate change to soy formula and
lifelong exclusion of galactose from the
diet

11/01/05 MDCH/NBS Program




-
Wiapie Syrup Urine Disedse,
(. ,UD) -

ichigan Incidence 1: 234,992
E0OEINostreening

=@uickly identify affected infants to prevent
Ereurological impairment and death

el

— r'ea’rmen‘r

—
—
—_—

— Strict diet limiting the intake of branched-chain
amino acids and use of MSUD formula

— Specially prepared branched-chain free TPN is
used for acutely ill infants and children

11/01/05 MDCH/NBS Program




BloydraasesDeficiericy s

Wichigan Incidence 1t 27,325
- / stPartial (10-307 enzyme activity)
/3 Profound (<10% enzyme activity
= oal oiff Screening
= —— Prevent neurological damage and death
* Treatment
— Daily oral biotin supplements

11/01/05 MDCH/NBS Program




I EIi0G/0D11opatnies

Biehie cell Diseases)

CHIgan Incidence 111,956 Overall
ME600 African American newborns

BAEG seen in individuals of Mediterranean,
S Thdian and Middle Eastern heritage

Goal of Screening
— Prevent death from pneumococcal sepsis

* Trreatment
— Penicillin prophylaxis until six years of age

—
—
—am
_—_'_
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2ol /?h A a’r'ena/ Hype/”p/asla
Al

Wichigan Thcidence: 1:17,716
BCGGII0 Screening
: apldly identify affected infants in order to

= preven’r death from adrenal crisis or shock,
g.::-:; = and incorrect sex assignment in female

_—_'_

= hewborns

* Tireatment

— Glucocorticoid , salt retaining hormones and
surgical correction of ambiguous genitalia

.
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wieairinerian Acyl-CoA

DZryarogerase. Defricieicy

WICAD) e
: /\/\Ic; incidence ~1:26,205

00| 01 Screening
SEreveniiion of hypoglycemia that could lead to

-

= coma, encephalopathy, liver failure or death

. .h_'I:F

“Treatment
= Frequent feedings are instituted to avoid fasting

— Low-fat/high-carbohydrate diet and supplemental
carnitine

11/01/05 MDCH/NBS Program




AVGIoSUCEltG AciauriaASA)™

Ehigantincidence not ye’r determined

> G | oir Screening

Prevention of neurological damage and
— deaTh

Trea’rmen’r
— High caloric, protein restrictive diet

— Sodium Benzoate and Sodium Phenylacetete
supplementation may be used

-
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CrrevllicZelle™

WVEHigantincidence not yet detiermined
OG0T Screening
SEPorpT identification and treatment to prevent
grieuroelogical damage and death

==ireatment

=== High caloric, protein restricted diet

— Sodium Benzoate and Sodium Phenylacetate
supplements may be used

= /t\)/}edéca’rions to remove waste products from the
00

— Dialysis may be necessary

11/01/05 MDCH/NBS Program




Floae EEldtldle

> Micglgaaideielziez dofiZiielZizdilil el
y 6{_-. o Screening

Prevention of mental retardation, seizures,
ophcal lens dislocation, os’reoporosns scoliosis,
S and/or thrombi forma’rlon

Trea‘rmen’r

— Lifelong strict diet limiting the intake of
methionine through the use of special infant
formulas.

— Cystine and vitamin B6 supplements may be
used

11/01/05 MDCH/NBS Program




WNCHIGarINEW DO Sereeliing
e

Spproximately 128,000 births per
pEEl

SSYipproximately 1,200 non-hospital

blrths/year

99 birthing hospitals or hospitals
with an NICU

11/01/05 MDCH/NBS Program




.
Brljaren. Laentiiied i 200758 s

SRR - 12 - = Sijckle Cell Diseases - 73
~ SR _ FS- 37
SypethyeIdism — 66 — FSA- 15
eelactosemia - 2 - FIC- Y

: — FSV- 2
VISUD - 2
‘ e CAH- 8

e MCAD — 6

SNEiotinidase — 23
== 1 Profound
F-:_,;-:___—-... -

~ — 22 Partial




P/"aj an Fund/_h_q

Providers are charged!for first sample
llie cards ($56.83)

\ repeaT test "pink" cards supplied at
B0 additional cost
Fundmg supports
— [ aboratory
— Follow Up program
— Medical Management programs

11/01/05 MDCH/NBS Program




WIEGGal. Managemerns

— Cnh Jlu rfenr's Hospital of Michigan Metabolic
CJ r C (CHMMC) 313-745-4513

J_,'.. docrine Follow up program (EFUP) at
=University off Michigan (734) 647-8938

= —
—

- Sickle Cell Disease Association of America
(SCDAA), Detroit Chapter

(313) 864-4406

11/01/05 MDCH/NBS Program




GG RECOMMENda f/’c-)‘g:._;,,-- .

S

SN @bTain nitial screen at 24-36
hours of age

* Always fest before discharge
or transfer regardless of age

— Follow directions on Early
Specimen letter from the State

Laboratory regarding repeat
specimens
* Always test before
transfusion of red blood cells
or the administration of TPN

11/01/05 MDCH/NBS Program




_lllm NICU Screening Algorithm

Initial NBS obtained at < 24 hours of age

Yes
Infant transfused with RBC

and/or TPN initiated before
initial NBS obtained

No
Initial NBS obtained at > 24 hours of age

Results of NBS Normal

Repeat NBS within 2
weeks of age. If
transfused with RBC
or on TPN following
initial screen, repeat
NBS 48-72 hrs after
all RBC transfusion
and/or TPN
discontinued.

Yes

Repeat NBS 48 -
72 hours after
RBC transfusion
and/or TPN
discontinued
AND again 3
months after last
RBC transfusion

Infant < 34 weeks gestation
Down Syndrome
Same sex twin

Positive NBS Result

-'-" e Infant weight < 1500

:-.-:'”"'v:_:[ Ve grams and borderline
- | Repeat NBS at 2-
| 4 weeks of age

positive for CAH
Repeat NBS

Normal

—

Yes

Repeat NBS when weight
> 1500 grams

Follow instructions on fax
for repeat specimen
(borderline) or referral to
medical management
(strong)

11/01/05 MDCH/NBS Program



OMpIET NG THE Card.as

Fcelirate information is vital
Sidentification /location of infants for
= ollow up of abnormal results

ﬂ = *'Tnaccurate information could cause a life-
threatening delay for affected infants

— Age (in hours) and weight (in grams) are
critical to provide accurate screening
results

11/01/05 MDCH/NBS Program




completing e Cards s

WRPIove hearing slip before blood! collection
AINniffermation should be accurate, legible

/) )
andicompletie

-

e sample submitter is legally
~responsible for the accuracy and
completeness of the information on the

newborn screening card

11/01/05 MDCH/NBS Program




.
Complering. 1he Caras s

— e ——

Critical Demographic Information

Baby's last name

Mother's first and last name
Mother's social security #

Date and time of birth

Birth weight in grams

Gestational age

Date and time of specimen collection
Date of transfusion (red blood cells)

Press Firmly with Pen TPN feeding Yes or No

11/01/05 MDCH/NBS Program




Sereehiing cards:

F 2 es of the card

- ou ml‘r’rer' copy

DL Te/’rlme of birth and date/time of
._ ~Specumen collection

= Space for initials of person collecting
specimen

* Overlay flap to protect filter paper
before collection

11/01/05 MDCH/NBS Program




Revised N

ewborn

Screening Card

| —l_LAST NAME

BIRTH HOSPITAL
J_(_if different from submitter)

FIRST NAME GENDER |
S I O MAE
X O FEMALE > |
< | BIRTH DATE BIRTH TIME (Miitary) BIRTHWT. (gms)  WKS GESTATION BIRTH ORDER 2
() SINGLEBIRTH () MULTIPLEBIRTH—> ©
s 2 C|E C O
g 8’8_” | SPECIMEN DATE COLLECTION TIME (Military) NICU/ SPECIAL CARE?  RBC TRANFUSION? |(-|,)J |
T 2g|o ec Ono OYes  Ono O ves2AE, =B
> @© § (initials) 2
2] MEDICAL RECORD # = - -
S5 < TEN FEEDING? HISPANIC O WHITE (O AMERICANINDIAN (O MIDDLE EASTERN 8 |
CONo (O YES ;
g E>J él - - ) NON-HISPANIC () BLACK () ASIANPACIFICISLAND. () MULTI-RACIAL = |
S LAST NAME FIRST NAME
-
o5l |
o X 'C
= d ‘ll ADDRESS PHONE |
T2
g zZ |L” £ g |
=o E ary STATE 2P SOCIAL SECURITY NUMBER ;m ®
oo
g2 |5 esds |
Qo 1= Ogsd
c § MEDICAL RECORD # BIRTH DATE HEPATITIS B SURFACE ANTIGEN (HBSAg) °558 |
G © —~ a0s
== ><| E'iSTE REsuLT () POSITIVE &5 ég |
= ™ X (O NEGATIVE s8zs
2 5 ><|Z LAST NAME FIRST NAME
= o X% |
1 N X —
=0 |9 —
S o T g|PHONE -
c% |12 = |
] I —
e ~=
=PRI o —
%3] 8 8 SUBMITTER NAME HOSPITAL CODE (if applicable) — [ |
c S
) Hlo: |
(o3 !
= Ql —| ADDRESS PHONE
eyl |
Z'6 S
T |
g Qo STATE zP
) -
o I(D MDCH |
m I use only |

o O O O O




CollZ2cy

.
1o Procealire

Thiz MDCH follows the recommendations
o= ine National Committee for Clinical

“abomTory Standards (NCCLS) for
collec‘rmg an acceptable specimen

= *Blood Collection on Filter Paper for
Neonatal Screening Programs; Approved

Standard- Fourth Edition” (July 2003)

E

MDCH/NBS Program

11/01/05




Collection rocedure

WMVEP Capillary blood from heelstick
=N all five circles
pply blood 1o only one side of the filter
paper
* Dry Flat at least 3 hours

* Mail to state laboratory within 24 hours
of collection

11/01/05 MDCH/NBS Program




dJleciion. Froceaure. .

—

—

Warm foot for 3 - 5 minutes
to increase blood flow

Cleanse site with alcohol
prep

Air dry or wipe dry with
sterile gauze pad

See picture for
recommended puncture site

11/01/05 MDCH/NBS Program




COJ/ECTION P roceEdues s

elnciure heel witih lancet of no more than
ZONmmiin deptih
Wiperaway first drop of blood

== -.ﬁ-—Apply gentle pressure to allow a large drop
~—= of blood to form

*Lightly Touch filter paper to large drop of
blood

* Allow blood to soak through to completely
fill the circle

11/01/05 MDCH/NBS Program




WIEWEIngHine Procedure

BeNiGirdraw, from intravenous lines where
TF Noriblood!is being infused

ERE0r other types of IV fluid, make sure the
“—ine has been thoroughly flushed

* Avoid the use of syringes with additives
* Spot the card immediately after collection

11/01/05 MDCH/NBS Program




N
2ealng) Aniibioric/ TEN

1550/Es.

ECEing siatus)is'no longer'a factor with
f2eg Anologiesi currently used in the MDCH
INEWIOrn Screening Laboratory

EEiTibiotics have no effect on the NBS with
g._ S Current laboratory testing methods

_—_'_

~ * JPN may cause false positive screening tests
for PKU and MSUD

— Screening results should return to normal in
unaffected babies when TPN discontinued

11/01/05 MDCH/NBS Program




~—

[HIngs. 1o.AVord: s

* Apply blood to both sides of
the filter paper

* Apply “layers” of blood onto
the same circle

* Apply excessive amounts of
blood (circles should not
touch one another)

* Allow filter paper to come in
contact with other
substances

11/01/05 MDCH/NBS Program




SU5 T ACTORYSPECIHIENS

L T-X-T

——""-.h_i:F
I —

= NoTe the even penetration of blood that indicates
a single large drop of blood was applied to the
filter paper. The circle should look the same
when viewing the card front or back.




.
@a.Specimer

Allow sufficient
amount of blood
to soak through

to completely fill
the circle

Printed with permission from Schleicher & Schuell
and the New York State Department of Health

11/01/05 MDCH/NBS Program




——
D I5UIST GCTOL Y, SPECIHIENS "

< ° Failure to follow correct
procedures will likely result
in an unsatisfactory sample.

— These samples will not yield
reliable results

— repeat test will be
necessary




—
O TEa-SPECITIE/ISH

e e a—

— Waiting too long 1o apply blood
to the filter pager e

— Improper use of capillary tubes

— Syringe used for blood
collection

— Warm heel to assure good
blood flow

— Follow MDCH guidelines for
capillary tube collection

— Avoid application of excessive
amounts of blood




Milking or squeezing around puncture site
Improper drying of specimen (up on side)

Wipe away first drop of blood (contains tissue fluid)
Protect from excessive heat
Dry in horizontal (flat) position




BOYaraled. Speciielis

OO > O ®

| f .

something spilled on
the filter paper or it
was set oh a wet
surface prior to or

after the application
of blood

protect the filter
paper from coming in
contact with hands or
other substances
before and after
blood collection..




ﬁﬂ o o o
WIsUFTICIENT SPECIHIENS:

L S e N

Poor blood flow

Lancet did not make good
puncture

All circles not filled
Entire circle not filled

Blood did not soak through
filter paper

Warm heel before blood
collection

Use lancet that makes a wound
2.0mm deep

Fill all circles




Blood collected from an indwelling line that was not
cleared prior to obtaining the specimen

Draw appropriate amount of blood (e.g.2 to 2.5¢c)
from the line before sample is obtained.




—
Bayered -Specimers

> Causes,
=yWIkiple applications of
PI60E 6 fhe same circle

=Bloodiapplied fo both sid
oiihe filier paper
==Unevenly distributed blood
B Circles of blood touch or

e e,
¥

—  overlap

— Allow one large drop to soak oS
through and fill the entire

circle . . ‘

— Apply blood fo only one side
— Apply blood in circle only




.
Soraicried or Damaged,

SPECIENS.

Improper use of capillary tubes
and other collection devices

Pressing the heel against the
filter paper when obtaining the
screening sample.

Follow MDCH guidelines for
capillary tube collection

Avoid touching the filter paper
with heel or collection device




——
YoVer Safurared - Specimeris™

— Application of
excessive amounts of
blood to the filter
paper

— Circles should not
touch

— Apply blood in the
preprinted circles only




.

—

VGl ¥ 0 Backing

7 4

— Back of card not folded away during drying of blood spots

— . Do not allow the flap/backing to come in contact with the
blood spots until dry.




e [Form

This specimen was collected on a defective or
damaged form. Note the areas indicated by the
arrows where the blood did not adhere to the
form. When this happens, the process should be
repeated on a new form.




N
Dryirig/ Mariling Lnsiruciiorisgs

* Air dry specimen FLAT for at
least 3 hours

— Keep away from heat and
direct sunlight

* Mail specimens within 24 hours
of collection
— Do not hold specimens for bulk
mailing
— Pre-addressed envelopes are
available for prompt mailing

11/01/05 MDCH/NBS Program




APOralory. FIrocEGURES s

SPEecimens are fiested the day They
r' received

| hUp 101 700 Specimens each day

= r'ellmmary results same day for life
’rhrea‘renmg disorders

**Unsatisfactory specimens reported
the same day they are received

— All tested and positives reported

11/01/05 MDCH/NBS Program




r=ollow. Up

WoEIve results are followed up with a
r*é'o editscreening test or prompt
Seeiferral to medical management

;:.-' Telephone/fax notification with
instructions to local physician

* Negative results sent to hospital
— Hospital forwards to local physician

11/01/05 MDCH/NBS Program




Supplemeriial Screefiiig

NICsiing for additional disorders
eyondithe Michigan eleven
SParents can obtain kit from
= slUpplemental screening lab (Pediatrix,
' Baylor, Mayo, University of CO)

* Blood is collected at same time as
state test

* No follow-up component

11/01/05 MDCH/NBS Program




S5Ues of Coricerlis

MhEcrecned Infants
= WMaich hearing screens to metabolic
e Maiich NBS to birth certificates

i &

‘_."f?-“ = Jransters and early discharge - Birth hospital
: IS responsible for obtaining the initial screen

Do not assume no news is good news, it
may mean not done!

11/01/05 MDCH/NBS Program




155125 0] CONceril

" laie” Specimens: > 6 days from
B date to punch date in NBS Lab

8= Calises

= Specimens drawn at > 36 hours of age

* Batching of specimens

* Mailroom delays
* Weekends

e
-

T,

- il

-

11/01/05 MDCH/NBS Program




e
Syeaieg/es 1or Lnproyerieliam

— e ——

3 'hr"rer'ly Quality’ Assurance Reports
Newborn Screening Update”
= " Site Visits

Web based educational program

—Wwww.training.mihealth.org
— Web site
— WwWw.mi.gov/newbornscreening

11/01/05 MDCH/NBS Program




—
Replacemelis: Blue Cardsiss

Lf blue cards (initial test) are
“damaged” by:

* Improper specimen collection

* Mishandling

* Errors in recording patient or
hospital information

Replacement cards can be
obtained at no charge.

11/01/05 MDCH/NBS Program




Rep)acermeli Procedueas

el

’ :move the filter paper portion if
il contains blood (very important)

-- -
-

— .
=

A

_' "_-_L--"'Comple’re “Newborn Screening Card
Replacement Form”

— Forms available from NBS Accountant,
Valerie Klasko at (517) 241-5583

11/01/05 MDCH/NBS Program




REplacermen Froceauze

mridicate clearly on card reason for
EErh
==W\ail'with submitter's return address to;
== Michigan Department of Community Health
Attention: Newborn Screening
Lewis Cass Building 4™ Floor

320 South Walnut
Lansing, MI 48913

11/01/05 MDCH/NBS Program




.
I1s Nof JUST PK

Tihe current newborn screening
panel tests for 11 disorders. To
avoid confusion, it is important
to use correct terminology when
referring to newborn screening
Tests.

Please make every effort fo
call the test "Newborn
Screen” rather than "PKU"

11/01/05 MDCH/NBS Program




Vieigan Newborn Screeningr

rram Brochure

R INEWIOIT Screenmg prochures are
£1Vzl] Jable te assist in discussing the NBS
SEIEENING process with parents and
10! Ospectlve parents

‘:Brochures contain information on the 11
= disorders currently being screened

® Brochures are available from NBS
Accountant, Valerie Klasko (517) 241-5583

_._i"

11/01/05 MDCH/NBS Program




e N
= :J Online Program for

NEWIB0In SCreening Educatlon

Go fo wwyiceiaigepmineeliiiete
BEBlIBI the directions to log In — free
5

<

'éct Newborn Screening

You can take the whole course or one part
at a time. Average completion time Is one
hour or less. A certificate Is provided If a

passing score Is received on the final quiz.

11/01/05 MDCH/NBS Program




Contact Information ..

INEWborn Screeningi Program
54_-——

Fax: (517) 335-9419
Emailk mdch-newbornscreening@michigan.gov

v/ Website:

Midge McCaustland, RNC, MSN
Nurse Consultant/Educator
Newborn Screening Program
Telephone (517) 335-8588
Email: mccaustlandm@michigan.gov

Harry Hawkins, Manager
Newborn Screening Laboratory
Telephone (517) 335-8095

Email: hawkinsh@michigan.gov




